INTRODUCTION

64
The neuropeptides orexin-A and orexin-B, exclusively released from neurons in the lateral 
MATERIALS and METHODS
108
Animals
109
Experiments were conducted in a strain of transgenic rats in which Cre recombinase and EGFP 110 are exclusively expressed in orexin neurons. These transgenic rats have been generated and 111 kindly provided by Dr. Akihiro Yamanaka (Nagoya University, Nagoya, Japan). To generate 112 orexin-EGFP-2A-Cre rats, the transgene was constructed with 3.2-kb fragment of the 5- 
Slice Preparation and Electrophysiology
122
On the day of experiment, animals (15-20 days old) were anesthetized with isoflurane, and 123 glycerol-based artificial cerebrospinal fluid (aCSF) was perfused transcardially before sacrifice.
124
Glycerol-based aCSF (4°C) contained (in mM): 252 glycerol, 1.6 KCl, 1.2 NaH2PO4, 1.2 125 MgCl, 2.4 CaCl2, 26 NaHCO3, and 11 glucose. The brain was carefully removed, and 300-μm- CaCl2, and 10 mM MgSO4 equilibrated with 95% O2-5% CO2 (pH 7.4) at 34°C for 15 min.
130
This brief protective recovery step using NMDG-based aCSF reduces neuronal swelling during 131 rewarming (Zhao et al. 2011) . The slices were then transferred from NMDG-based aCSF to a 132 recording chamber, which allowed perfusion (5-10 ml/min) of aCSF at room temperature (25°C) 133 containing (in mM) 125 NaCl, 3 KCl, 2 CaCl2, 26 NaHCO3, 5 glucose, and 5 HEPES 134 equilibrated with 95% O2-5% CO2 (pH 7.4) for at least 30 min before experiments were 135 conducted.
136
Orexin neurons in the lateral hypothalamus were identified by EGFP expression (see Fig. 1 ).
137
These identified neurons were then imaged with differential interference contrast optics, infrared 138 illumination, and infrared-sensitive video detection cameras to gain better spatial resolution.
139
Postsynaptic neurotransmission to orexin neurons were studied using the whole-cell patch-clamp 159 Slices were exposed to acute H/H by changing control aCSF equilibrated with 95% O2-5% CO2, 160 pH 7.4, to an identical solution equilibrated with 85% N2-6% O2-9% CO2, pH 7.1. Slices were 161 exposed to hypoxia by changing control aCSF to an identical solution equilibrated with 90% N2-162 5% O2-5% CO2, pH 7.4. Slices were exposed to acute H/H or hypoxia for 10 min, and then 163 slices were reoxygenated over 10 min by returning the perfusate to the control aCSF.
164
Immunohistochemistry
165
To determine the specificity of EGFP expression in orexin neurons immunostaining was utilized.
166
Slices were soaked 3 hours in 10% formalin and were then processed for orexin 167 immunoreactivity using rabbit anti-orexin-A as a primary antibody (1: 15,000 dilution, overnight 
RESULTS
194
All orexin neurons studied in a current-clamp configuration fired spontaneously at a frequency of 195 4.3±0.4 Hz and had resting membrane potential -52.2 ± 1.7 mV (n=18). Although the steady state effects of hypoxia alone on the firing activity of orexin neurons was 214 similar to those of combined H/H, the inhibition of firing activity of orexin neurons was delayed Fig. 3, A and B) . However, the firing rate of orexin neurons was significantly and 219 progressively inhibited starting from min 2-4 through entire exposure of hypoxia (P < 0.001, 1-220 way ANOVA and Dunnett's posttest, n = 6, Fig. 3 A and B) . 
H/H induces deactivation of orexin neurons
293
The findings from this study suggest a number of mechanisms by which H/H could inhibit orexin In addition to changes in inherent membrane properties synaptic activity to orexin neurons are showed that changing bath solution from 10 % CO2 to 5% CO2 induces membrane 325 hyperpolarization and decreases firing activity of orexin neurons in the lateral hypothalamus.
326
Rather than changing CO2 levels from 10% to 5% we exposed the hypothalamic slices to 
331
The differences between these data and the results from study performed by Williams and co-332 authors (Williams et al. 2007 ) could also be due to species differences. It has been proposed that 
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